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Abstract
Aim: To analyze the clinical patterns of new- onset inflammatory arthritis after 
COVID- 19 vaccination among patients without pre- existing rheumatic or autoim-
mune diseases.
Method: Case reports and series of new- onset inflammatory arthritis after COVID- 19 
vaccination were collected before April 2022. Clinical characteristics including diag-
nosis, age, gender, vaccine types, time interval between events, joint involvement 
(poly-  or oligo−/monoarthritis), and laboratory data reflecting inflammatory status 
were sorted and P values between these parameters are calculated with independent 
sample Student's t test or 2 × 2 Fisher's exact test.
Results: Among 39 cases with new- onset post- vaccination arthritis including 25 fe-
males and 13 males (1 unknown), the most common diagnosis is adult- onset Still's 
disease (AoSD, 10 cases), and the most common vaccine types are BNT162b2 (16 
cases) and AZD- 1222 (or ChAdOx1- nCoV19, 15 cases). Sub- analysis reveals that post- 
vaccination polyarthritis is more common among females (P = .016, by 2 × 2 Fisher's 
exact test, compared with male patients) and older patients (P = .006, by Student's t 
test). The C- reactive protein level is significantly higher in cases with post- vaccination 
inflammatory polyarthritis than oligoarthritis (P = .029), as well as in cases with AoSD 
than other causes of post- vaccination arthritis (P = .004). However, serum level of 
erythrocyte sedimentation rate in patients with post- vaccination AoSD are independ-
ent of other clinical variables in the analysis.
Conclusion: New- onset post- vaccination polyarthritis are more common in females 
and older patients. Although COVID- 19 vaccines may lead to inflammatory arthritis, 
the benefits of vaccination substantially outweigh the potential risks of such serious 
adverse effects due to their rarity.
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1  |  BACKGROUND

The pandemic of Coronavirus disease 2019 (COVID- 19) has over-
whelmed the globe since late 2019, and the newly diagnosed cases 
have surpassed 500 million, causing more than 6 million deaths.1 
Recently, several effective, emergency use authorization (EUA)- 
approved vaccines against severe acute respiratory syndrome coro-
navirus 2 (SARS- CoV- 2), have been developed and utilized to prevent 
infection, severe disease requiring hospitalization, and death.2 
However, few but serious side effects after vaccination may cause 
multiple bothersome issues, such as new- onset of autoimmune- 
related disorders and flare- up of existing rheumatic inflammatory 
diseases.3 It is noteworthy for clinicians to understand these condi-
tions because of potential misdiagnosis, although they are relatively 
rare to be seen.

The safety of COVID- 19 vaccination for patients with rheumatic 
and musculoskeletal diseases (RMDs) has been widely evaluated 
in multiple studies. A large observational study from the European 
Alliance of Associations for Rheumatology (EULAR) Coronavirus 
Vaccine (COVAX) physician- reported registry revealed that the rate 
of diseases flare- up after COVID- 19 vaccination among patients 
with RMDs was not significantly higher than that of the unvacci-
nated patients.4 The guidance statement published by American 
College of Rheumatology (ACR) task force consensus recommends 
that COVID- 19 vaccination should be administered in patients 
with RMDs even in a non- life- threatening or a high- activity disease 
status, and they should be “prioritized for vaccination before the 
non- prioritized general population” due to their greater risk of SARS- 
CoV- 2 infection, hospitalization, and poorer prognosis of COVID- 19 
compared with individuals without RMDs.5

Nevertheless, some case reports and series have demonstrated 
the new- onset of arthritis after vaccination among patients with nei-
ther RMDs nor autoimmune diseases. In the case series by Ursini 
and his collegues (2022), 66 patients comprising 43 females and 
23 males had experienced transient inflammatory musculoskeletal 
manifestations after COVID- 19 vaccination. Analysis revealed that 
18, 21, and 27 cases are expressed as polymyalgia rheumatica (PMR), 
mono/oligoarthritis and polyarthritis respectively; further, most of 
them had received BNT162b2 (39 cases) and AZD- 1222 (also known 
as ChAdOx1- nCoV19, 23 cases) vaccines 11– 13 days before.6

Due to the limited number of cases, the underlying mechanisms 
and clinical characteristics of the condition are not well understood 
to date. In this article, we summarize the recent studies and reports 
of new- onset inflammatory arthritis after COVID- 19 vaccination in 
patients without pre- existing autoimmune or rheumatic diseases 
and analyze the clinical patterns.

2  |  METHODS

We searched for case reports, case series, observation studies, and 
systematic reviews of new- onset arthritis after COVID- 19 vaccina-
tion via Medline (PubMed), Embase, and Web of Science. Because 

of the initiation of COVID- 19 outbreak and vaccines development 
in the late 2019 and the mid- 2020 respectively, we set the publi-
cation date between the range from January 2020 to March 2022. 
Keywords including “arthritis”, “arthralgia”, “COVID- 19 vaccine”, 
and “SARS- CoV- 2 vaccine” were adopted with Boolean algebra and 
MeSH terms. To emphasize the “new- onset” arthritis contributed 
from “COVID- 19 vaccines”, studies about arthritis after SARS- CoV- 2 
infection, and arthritis reactivation in patients with underlying or 
history of arthritis- associated and other autoimmune diseases, were 
excluded for analysis. Other causes of arthritis, such as septic ar-
thritis or shoulder bursitis after vaccination, would be discussed as 
well but they would not be included in the pooled analysis. All com-
ponents of the PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses) checklist have been adhered to and the 
results are illustrated with PRISMA algorithm shown in Figure 1.

We used the critical appraisal checklists established by Joanna 
Briggs Institute (JBI) Manual for Evidence Synthesis7 with multiple 
questions for appraisal of the selected case reports or series, and 
the results are demonstrated in Tables 1 and 2. The authors could 
have different viewpoints upon evaluation and appraisal of papers 
and on such occasions, the stricter one was selected. Most of the 
studies met the requirement with complete demonstration of clinical 
information.

The P values of continuous variables including age, time interval 
between vaccination and arthritis onset, and laboratory data repre-
senting inflammatory status (white blood cell [WBC] count, serum 
erythrocyte sedimentation rate [ESR] and C- reactive protein [CRP]) 
are calculated with double- tailed independent sample Student's t 
test, while the discrete variables such as gender (female vs male), age 
(separated by 2 groups of <50 vs ≥50 years old), time interval (≤7 vs 
>7 days), vaccine type (messenger RNA [mRNA]- based [BNT162b2 
and mRNA- 1273] vs adenovirus- based [AZD- 1222 and Sputnik- V] 
vaccines), dosage (1st vs 2nd dose), and classification of arthritis 
(polyarthritis [defined as 4 or more joints involvement]8 vs oligo- /
monoarthritis) are calculated by double- tailed 2 × 2 Fisher's exact 
test. The P value threshold of significance is .05 in both tests.

3  |  RESULTS

The basic profiles and clinical characteristics of RMD- naïve patients 
with new- onset post- vaccination arthritis are shown in Table 3 (more 
details are shown in Tables S1 and S2) and Table 4. In total, 39 cases 
(25 females, 13 males, and 1 case with unknown gender) within case 
reports and series are enrolled in the analysis, and the average age 
is 48.6 ± 20.1 years old. Among patients with given diagnosis of in-
flammatory arthritis, adult- onset Still's disease (AoSD) accounts for 
the most common diagnosis (10 cases).9– 15 Other diagnoses include 
polyarthralgia and myalgia syndrome (PaMS, 5 cases),16 undifferen-
tiated connective tissue disease (UCTD, 4 cases),17 immunoglobu-
lin A (IgA) vasculitis (IgAV, or Henoch- Schönlein purpura [HSP], 4 
cases),18– 20 reactive arthritis (ReA, 3 cases),21,22 systemic lupus ery-
thematosus (SLE, 3 cases),23– 25 rheumatoid arthritis (RA, 1 cases),26 
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and so on. Polyarthritis, defined as 4 or more joints involvment,8 ac-
counts for 23 cases, and the remaining 10 patients are classified as 
mono-  or oligoarthritis (the remaining 6 cases are not clearly classi-
fied). The vaccines leading to arthritis are 16 cases with BNT162b2, 
15 cases with AZD- 1222, 4 cases with CoronaVac, 2 cases with 

Sputnik- V, and 2 cases with mRNA- 1273. The mean duration time 
between vaccine injection and the disease onset is 11.4 ± 16.7 days 
(adjusted, 7.4 ± 5.5 days), and the longest time interval is 3 months 
in a 35- year- old female who developed AoSD and macrophage ac-
tivation syndrome (MAS) complicating multiple organ failure after 

F I G U R E  1  PRISMA (Preferred Reporting Items for Systematic Reviews and Meta- Analyses) algorithm of study selection

Records identified from:

MEDLINE/PubMed (n = 166)

Web of Science (n = 180)

Embase (n = 465)

Records removed before screening:

Duplicate records removed (n = 196)

Records marked as ineligible by 

automation tools (n = 0)

Records screened

(n = 614)

Records excluded due to non-relevance

(n = 506)

Reports sought for retrieval

(n = 108)

Reports not retrieved due to absence of 

arthritis in presentation (n = 64)

Reports assessed for eligibility

(n = 44)
Reports excluded (n = 19)

Cases with post-vaccination non-

inflammatory arthritis (n = 3)

Cases with pre-existing rheumatic or 

autoimmune diseases (n = 11)

Cases with arthritis after SARS-CoV-

2 infection (n = 1)

Other causes (n = 4)Studies included in review (n = 25)

Cases of included studies (n = 39)

Identification of studies via databases and registers
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AZD- 1222 vaccination.13 Most patients with inflammatory arthritis 
had blood leukocytosis (mean WBC: 12.8 ± 7.8 × 109 per liter) with 
neutrophil predominance, elevated ESR (mean: 66.7 ± 25.3 mm/h, 
reference range: <20 mm/h) and CRP (mean: 124.2 ± 95.8 mg/L, 
reference range: <5 mg/L) levels (see Table 4). Two patients had 
received arthrocentesis from inflamed joints with effusion, and the 
synovial fluid analysis both revealed leukocytosis with polymor-
phonuclear leukocyte predominance, indicating exudative forma-
tion.10,21 Autoimmune profiles which are clinically significant were 
generally negative in patients with post- vaccination arthritis, with 
exception of 3 cases with SLE, 1 case with RA, and 1 case with 

anti- Jo- 1 syndrome.27 Whole- body technetium- 99m methylene 
(Tc- 99 m) diphosphonate bone scans were performed in 4 patients 
with PaMS after AZD- 1222 injection, revealing with symmetrically 
increased uptake of radioactive tracer in multiple joints.16

Sub- analysis of clinical patterns and inflammation- related labo-
ratory data of different vaccines and diseases are shown in Table 5. 
Among cases with post- vaccination inflammatory arthritis regard-
less of diagnosis, female patients have more joint involvement than 
male patients (P = .016, calculated by Fisher's exact test). The pos-
sibility of post- vaccination polyarthritis increases by age (P = .006, 
by Student's t test); however, there is no significant difference 

TA B L E  1  Appraisal of case reports included in the analysis
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Q1

Q2

Q3

Q4

Q5

Q6

Q7‡

Q8

 Yes   Unclear   No   Not applicable 

† 8 questions of appraisal of case report [7] Q1: Were patient’s demographic characteristics clearly described?  Q2: Was the patient’s history clearly described and 

presented as a timeline?  Q3: Was the current clinical condition of the patient on presentation clearly described?  Q4: Were diagnostic tests or assessment methods 

and the results clearly described?  Q5: Was the intervention(s) or treatment procedure(s) clearly described?  Q6: Was the post-intervention clinical condition 

clearly described?  Q7: Were adverse events (harms) or unanticipated events identified and described?  Q8: Does the case report provide takeaway lessons? 

‡ “Unclear” results in appraisal of Q7 are mostly due to favored response after intervention, without occurrence of adverse effects

TA B L E  2  Appraisal of case series included in the analysis

Case Series Cases Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 

Ursini et al. (2022) [17] 30 

Hočevar et al. (2021) [49] 15 

Hyun et al. (2021) [16] 5 

Watad et al. (2021) [50] 27 

 Yes   Unclear   No   Not applicable 

† 10 questions for appraisal of case series [7]

Q1: Were there clear criteria for inclusion in the case series?  Q2: Was the condition measured in a standard, reliable way for all participants included in the case 

series?  Q3: Were valid methods used for identification of the condition for all participants included in the case series?  Q4: Did the case series have consecutive 

inclusion of participants?  Q5: Did the case series have complete inclusion of participants?  Q6: Was there clear reporting of the demographics of the participants 

in the study?  Q7: Was there clear reporting of clinical information of the participants?  Q8: Were the outcomes or follow up results of cases clearly reported?  

Q9: Was there clear reporting of the presenting site(s)/clinic(s) demographic information?  Q10: Was statistical analysis appropriate?
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TA B L E  3  Basic data of cases with post- vaccination inflammatory arthritis

Case and 
reference

Age, 
y Gender

Vaccine 
type Dosage

Interval, 
d

Classification of 
arthritis

WBC, 
×109/L

ESR, 
mm/h

CRP, 
g/dL Final diagnosis

1. [9] 45 F mRNA- 1273 2nd 5 Polyarthritis 22.1 85 277 AoSD

2. [10] 43 M BNT162b2 2nd 10 Oligoarthritis 12.5 N/A 93.2 AoSD

3. [11] 56 F BNT162b2 2nd 7 Polyarthritis 40 N/A 300 AoSD

4. [11] 36 F BNT162b2 1st 10 Polyarthritis 12.2 56 162.8 AoSD

5. [12] 22 M BNT162b2 1st 13 Oligoarthritis N/A N/A 250 AoSD

6. [13] 20 F AZD- 1222 1st 10 Oligoarthritis 15.6 51 71 AoSD

7. [13] 47 F AZD- 1222 1st 21 Polyarthritis 12.1 86 169 AoSD

8. [13] 35 F AZD- 1222 1st 90 Polyarthritis 11.7 48 227 AoSD

9. [14] 29 M AZD- 1222 1st 2 Oligoarthritis 26.2 120 >160d AoSD

10. [15] 53 M AZD- 1222 1st 70 Polyarthritis N/A 85 237 AoSD

11. [26] 38 F Sputnik- V 1st 20 Polyarthritis N/A 39 10 RA

12. [21] 23 F CoranoVac 1stc 3c Monoarthritis N/A 32 15 ReA

13. [22] 72 F CoranoVac 1st 21 Polyarthritis 13.2 75 237 ReA

14. [22] 79 F CoranoVac 2nd N/A Polyarthritis 11.9 77 215 ReA

15. [23] 27 F mRNA- 1273 2nd 14 Polyarthritis 7.6 88 N/A SLE

16. [24] 24 M BNT162b2 1st 2 Polyarthritis N/A N/A N/A SLE

17. [25] 42 F BNT162b2 1st 14 Polyarthritis 5.3 55 91 SLE, APS

18. [17] 61 F BNT162b2 N/A 3 Polyarthritis N/A N/A N/A UCTD

19. [17] 50 M AZD- 1222 N/A 3 N/A (unclear) N/A N/A N/A UCTD

20. [17] 45 M BNT162b2 N/A 5 N/A (unclear) N/A N/A N/A UCTD

21. [17] 32 F BNT162b2 N/A 5 N/A (unclear) N/A N/A N/A UCTD

22. [18] 76 F AZD- 1222 1st 7 Oligoarthritis 7.6 36 40.9 HSP

23. [19] 72 M AZD- 1222 1st 15 Polyarthritis N/A N/A 55 IgAV

24. [20] 30 M BNT162b2 2nd 5 Monoarthritis 11.2 N/A 11.8 IgAV

25. [20] 22 M BNT162b2 1st 6 Monoarthritis 10.0 N/A 2.7 IgAV

26. [49] 40 sb U AZD- 1222 N/A 8 N/A (unclear) N/A N/A N/A ICV

27. [46] 15 M BNT162b2 2nd N/A Monoarthritis 10.9 N/A 53.4 suspected Behçet 
disease

28. [27] 46 F AZD- 1222 2nd 7 N/A (unclear) 14.6 48 76 Anti- Jo- 1 syndrome

29. [16]a 68 F AZD- 1222 1st 3 Polyarthritis 9.8 >120d 135 PaMS

30. [16]a 67 F AZD- 1222 1st 4 Polyarthritis 2.6 32 13.1 PaMS

31. [16]a 67 F AZD- 1222 1st 4 Polyarthritis 5.8 76 41.3 PaMS

32. [16]a 25 F AZD- 1222 1st 3 Polyarthritis 7.1 64 18.5 PaMS

33. [16]a 70 F AZD- 1222 1st 7 Polyarthritis 11.8 60 293 PaMS

34. [47] 74 F CoronaVac 1st 2 Polyarthritis N/A 84 202 ASIA

35. [28] 58 M Sputnik- V 2nd 5 Monoarthritis N/A 18 14 N/A

36. [48] 90 sb F BNT162b2 2nd 1 Polyarthritis N/A 73 167 N/A

37. [48] 70 sb M BNT162b2 1st N/A Polyarthritis N/A 69 37 N/A

38. [50] 42 F BNT162b2 1st 4 Polyarthritis N/A N/A N/A N/A

39. [50] 70 M BNT162b2 1st 3 Polyarthritis N/A 90 175 PMR

Abbreviations: AoSD, adult- onset Still's disease; APS, antiphospholipid syndrome; ASIA, autoimmune/inflammatory syndrome induced by adjuvants; 
CRP, C- reactive protein; ESR, erythrocyte sedimentation rate; F, female; HSP, Henoch- Schönlein purpura; ICV, immune complex vasculitis; IgAV, 
immunoglobulin A vasculitis; M, male; N/A, not available; PaMS, polyarthralgia and myalgia syndrome; PMR, polymyalgia rheumatica; RA, rheumatoid 
arthritis; ReA, reactive arthritis; SLE, systemic lupus erythematosus; U, unknown; UTCD, undifferentiated connective tissue disease; WBC, white 
blood cell.
aCases No. 29 ~ 33 are adapted from the table in the article by Hyun et al (2021).35

bCases with unclear age (No. 26, 36, and 37) are analyzed by median number of the decade, ie, case No. 26 (40s) is analyzed as 45 years old, No. 36 
(90s) as 95 years old, and No. 37 (70s) as 75 years old.
cCase No. 12 had arthritis after both dosage of vaccinations, and the situation of 1st dose is included in the analysis.
dCases with unclear laboratory data exceeding particular range (No. 9 and 29) are analyzed by the upper limit of the laboratory data informed in the 
article, ie, the CRP level of case No. 9 (> 160) is analyzed by 160, and the ESR level of No. 29 (> 120) by 120.
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when the cases are analyzed in 2 groups of age (<50 and ≥50 years, 
P = .07, by Fisher's exact test). The serum CRP level of all- cause post- 
vaccination inflammatory polyarthritis is significantly higher than 
oligo- /monoarthritis (P = .022, by Student's t test); however, no sim-
ilar results of serum ESR level (P = .125) and WBC count (P = .788) 
are noted. Apart from the above, no significant differences between 
the remaining parameters are seen. The gender, age, time interval 
between vaccination and disease onset, vaccine type, and dosage 

are independent of the inflammatory status of new- onset post- 
vaccination arthritis.

Among 10 patients (6 females and 4 males, average age 
38.6 ± 12.4 years) with post- vaccination AoSD, 5 cases were follow-
ing by AZD- 1222, 4 cases by BNT162, and 1 case by mRNA- 1273. 
Manifestation of polyarthritis (6 cases)9,11,13,15 is more common 
than oligo-  or monoarthritis (4 cases)10,12– 14 in patients with post- 
vaccination AoSD, and the adjusted mean time interval between 

TA B L E  4  Analysis of clinical characteristics of post- vaccination arthritis in subgroups

Subgroups
Cases count 
and gender

Average 
age, y

Mean time 
interval, d

Poly-  vs oligo-  or 
monoarthritis

Mean WBC, 
×109/L

Mean ESR, 
mm/h

Mean CRP, 
mg/L

All 39 (25F, 13M, 
1U)

48.6 ± 20.1 11.4 ± 16.7 (adj.) 
7.4 ± 5.5a

23 vs 10 12.8 ± 7.8 66.7 ± 25.3 124.2 ± 95.8

Diagnosis

AoSD 10 (6F, 4M) 38.6 ± 11.7 (adj.) 9.8 ± 5.7a 6 vs 4 19.1 ± 9.4 75.9 ± 23.9 194.7 ± 72.3

P value* P = .071 P = .181a P = .444 P = .003* P = .278 P = .004*

ReA 3 (3F, 0M) 58.0 ± 24.9 12.0 ± 9.0 2 vs 1 N/Ab N/Ab N/Ab

SLE 3 (2F, 1M) 31.0 ± 7.9 10.0 ± 5.7 3 vs 0 N/Ab N/Ab N/Ab

UCTD 4 (3F, 1M) 47.0 ± 10.4 4.0 ± 1.0 5 vs 0 N/Ab N/Ab N/Ab

IgAV or HSP 5 (1F, 3M, 1U) 41.3 ± 21.9 8.7 ± 4.5 1 vs 3 N/Ab N/Ab 23.2 ± 22.8

PaMS 5 (5F, 0M) 59.4 ± 17.2 4.2 ± 1.5 5 vs 0 7.4 ± 3.2 70.4 ± 28.7 100.2 ± 105.9

Gender

Female 25 51.5 ± 19.9 (adj.) 7.8 ± 6.0a 18 vs 3 12.4 ± 8.2 64.3 ± 22.2 138.1 ± 97.6

Male 13 43.3 ± 20.3 (adj.) 6.4 ± 4.4a 5 vs 7 14.2 ± 6.1 76.4 ± 33.5 99.0 ± 87.0

Age

<50 y 22 (14F, 7M, 
1U)

33.3 ± 9.9 (adj.) 8.4 ± 5.5a 10 vs 8 12.8 ± 5.4 64.3 ± 24.3 105.5 ± 88.3

≥50 y 17 (11F, 6M) 68.4 ± 10.5 (adj.) 6.1 ± 5.3a 13 vs 2 12.8 ± 10.8 68.8 ± 26.1 144.2 ± 99.5

Vaccine typec

mRNA- based 18 (10F, 8M) 43.4 ± 20.5 6.7 ± 4.1 10 vs 5 14.6 ± 10.0 73.7 ± 13.5 135.1 ± 98.6

Adenoviral based 17 (11F, 5M, 
1U)

50.9 ± 17.0 (adj.) 7.9 ± 5.9a 10 vs 6 11.4 ± 6.0 63.7 ± 30.0 104.1 ± 90.0

Dosage

1st dose 19 (11F, 8M) 45.9 ± 20.5 (adj.) 9.6 ± 6.8a 13 vs 6 12.7 ± 5.6 66.1 ± 24.2 126.0 ± 86.8

2nd dose 10 (6F, 4M) 49.4 ± 22.8 6.8 ± 3.6 5 vs 4 16.4 ± 9.8 64.8 ± 24.6 134.2 ± 103.4

Time interval

≤7 d 23 (16F, 7M) 51.1 ± 20.5 4.2 ± 1.8 12 vs 6 14.1 ± 10.5 67.0 ± 31.8 114.3 ± 107.3

>7 d 13 (8F, 4M, 
1U)

42.5 ± 16.2 24.3 ± 25.4 9 vs 3 11.3 ± 3.3 64.8 ± 18.7 145.7 ± 85.4

Classification of arthritis

Polyarthritis 23 (18F, 5M) 55.6 ± 19.4 (adj.) 8.4 ± 6.7a 23 vs 0 12.4 ± 8.9 71.7 ± 20.1 153.1 ± 95.2

Oligo-  or 
monoarthritis

10 (3F, 7M) 33.8 ± 18.5 6.8 ± 3.4 0 vs 10 13.4 ± 5.7 51.4 ± 35.9 71.2 ± 75.0

Abbreviations: adj., adjusted; AoSD, adult- onset Still's disease; CRP, C- reactive protein; ESR, erythrocyte sedimentation rate; HSP, Henoch- Schönlein 
purpura; IgAV, immunoglobulin A vasculitis; PaMS, polyarthralgia and myalgia syndrome; ReA, reactive arthritis; SLE, systemic lupus erythematosus; 
U, unknown; UTCD, undifferentiated connective tissue disease; WBC, white blood cell.
aTime intervals of case No. 8 (90 d) and 10 (70 d) are excluded for adjustment because of outliers.
b“N/A” of laboratory parameters (WBC, CRP, and ESR) resulted from insufficient or insignificant data in the report.
cThe mRNA- based vaccines include BNT162b2 and mRNA- 1273, and the adenoviral- based vaccines include AZD- 1222 and Sputnik- V.
*P- value of AoSD vs other causes of post- vaccination arthritis, calculated by Fisher's exact and Student's t test.
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events is 9.8 ± 5.7 days (Table 4). Most patients have characteristic 
features of AoSD including spiking fever, Still's rash, lymphade-
nopathy, and pleurisy with effusion, and 2 cases had complica-
tions of hyperinflammatory syndromes12,13 (Table S1). Elevations of 
WBC count, ESR, CRP, and ferritin levels are seen in most patients 
with post- vaccination AoSD, and their blood WBC count (mean: 
19.1 ± 9.4 × 109/L) and serum CRP (mean: 194.7 ± 72.3 mg/L) levels 
are significantly higher than other causes of post- vaccination in-
flammatory arthritis (P = .003 and .004, respectively). However, the 
serum ESR level (mean, 75.9 ± 23.9 mm/h; P = .278) does not show 
similar results as CRP and WBC (Table 4). Further, older patients with 
post- vaccination AoSD have more joint involvements than younger 
patients (P = .023) (Table 5).

The major treatments of patients with post- vaccination in-
flammatory arthritis include systemic or intra- articular adminis-
tration21,28 of glucocorticoids and pain control with non- steroidal 
anti- inflammatory drugs (NSAIDs). Some patients with more severe 
or systemic features were given conventional or biological immuno-
modulators based on the diagnosis such as methotrexate,13,17,26,27 
hydroxychloroquine,23– 25 mycophenolate mofetil,23,27 intravenous 
immunoglobulin (IVIg),13 tocilizumab (an interleukin [IL]- 6 antago-
nist),11,13 or anakinra (an IL- 1 antagonist).12,17

Other than inflammatory arthritis, septic arthritis and shoulder 
injury related to vaccine administration (SIRVA) manifest arthralgia 
after vaccination as well. Two cases of Streptococcus gordonii septic 
arthritis in the glenohumeral joints ipsilateral to injection site after 
COVID- 19 vaccination were reported, and the patients were treated 
with surgical intervention and antibiotics.29,30 6 cases of SIRVA with 
subacromial- subdeltoid bursitis after COVID- 19 vaccination were 
reported and all the patients experienced severe shoulder pain and 
limited range of motion (ROM).31– 35 Meanwhile, a case with intra-
muscular hematoma after vaccination resulting from iatrogenically 
erroneous injection site was also reported.31 Another case with pre- 
existing asymptomatic supraspinatus calcific tendinopathy suffered 
from shoulder pain and ROM limitation 3 hours after AZD- 1222 vac-
cination.36 Although these etiologies of arthritis are also clinically 
important, they are neither listed in Table 3 nor included in analysis 
because they are beyond the scope of the review.

4  |  DISCUSSION

Compared with the case series by Ursini and his collegues (2022),6 
the most common vaccine types contributing to inflammatory 
arthritis are similar to our study (ie, BNT162b2 and AZD- 1222). 
Females account for more cases than males in both studies (60% 
in this review and 65% in their case series); however, in their case 
series, polyarthritis cases had lower age distribution compared 
to that of oligoarthritis (polyarthritis 54 ± 16 vs oligoarthritis 
64 ± 15 years old), and such finding was quite different from ours 
(polyarthritis 55.6 ± 19.4 vs oligo- /monoarthritis 33.8 ± 18.5 years 
old) (Table 3). The time intervals between vaccination and dis-
ease onset are longer in their case series (11 ~ 13 days) than in 

this review (adjusted, 7.4 ± 5.5 days). Our study reveals a higher 
proportion of polyarthritis within all cases with post- vaccination 
inflammatory arthritis (70%) than their case series (41%); further, 
more females presented with polyarthritis in our series (P = .016) 
than that of their case series (P = .196, by Fisher's exact test). 
Although the mean ESR and CRP levels in their case series are 
both lower than those in our study, these laboratory parameters 
are generally higher in patients with post- vaccination polyarthritis 
than oligoarthritis (case series: mean ESR 51 ± 34 vs 36 ± 25 mm/h; 
mean CRP 21.3 vs 19.0 mg/L).

Although arthritis has been reported after the administration 
of COVID- 19 vaccines, the relationship is still not established to 
date. Investigations of hypothetical mechanisms and clinical mani-
festations of autoimmune phenomena after COVID- 19 vaccination 
have been reported. Adjuvants or the vaccine itself may trigger an 
overactive immune reaction, autoimmune consequences, or even 
inflammation in susceptible individuals.3 Molecular mimicry, lead-
ing to cross- reaction of immune response between pathogens' an-
tigen in the vaccines and the tissue or organic molecular structures 
in vivo, can otherwise activate overwhelming systemic or local in-
flammation.37 Arthritis, as a common manifestation of autoimmune 
or inflammatory diseases, is expected to be involved in the adverse 
effects after vaccination despite very low incidence in the phase 3 
trials of these widely used vaccines.

Adult- onset Still's disease (AoSD) is an idiopathic systemic au-
toinflammatory disease presenting with prolonged spiking fever, 
arthritis, and characteristic salmon- colored Still's rash, and other 
manifestations such as sore throat, hepatosplenomegaly, lymph-
adenopathy, and serositis.38 It is estimated that up to 15% of pa-
tients with AoSD develop life- threatening macrophage activation 
syndrome (MAS), and the administration of potent immunosuppres-
sants such as pulse steroid therapy, methotrexate, anakinra, and to-
cilizumab are suggested.39 Significant elevation of serum CRP level is 
shown in the analysis (Tables 3 and 4), which is consistent with clin-
ical acknowledgement of hyperinflammatory features of AoSD. The 
exact connection between vaccination and AoSD remains unclear, 
although there have been published case reports concerning the 
development of AoSD following influenza vaccination.40,41 SARS- 
CoV- 2 infection- related AoSD has been confirmed in several stud-
ies, and the core pathogenesis of hyperinflammatory status involves 
the proinflammatory cytokines (e.g., IL- 1, IL- 6, interferon- gamma 
[IFN- γ]) which is cross- reacting in the development of AoSD.9,11,13,38 
Similar to other autoimmune diseases, molecular mimicry by vac-
cine antigens and precipitates related to adjuvants can be possible 
mechanisms.37

Shoulder injury related to vaccine administration (SIRVA) is a 
special complication of vaccination which is hypothetically due to 
local immune response and inflammatory consequences triggered 
by pre- existing antibodies.42 Inappropriate injection sites, which are 
much closer to the acromial side of the deltoid muscle than regular 
standard procedures, may provoke the inflammatory reaction in the 
bursae around the shoulder girdle.42,43 Subacromial- subdeltoid bur-
sitis is a common consequence of SIRVA and it usually occurs within 
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48 hours after vaccine injection with serious symptoms of shoulder 
pain and limited ROM.43 Patients complicated with septic arthri-
tis29,30 and SIRVA31– 35 are considered the direct effects from vaccine 
injections, and the time interval between vaccination and symptoms 
onset can be varied and similar to those who had inflammatory ar-
thritis, which may lead to misdiagnosis. Therefore, careful history- 
taking, physical examinations, and differential diagnostic methods 
such as cultures (blood, synovial fluid, and/or tissue sample yielded 
by surgical intervention), autoimmune profiles, arthrocentesis for 
synovial fluid analysis consisting of microscopic crystals detection, 
joint ultrasonography, or articular magnetic resonance imaging (MRI) 
may be needed to avoid misdiagnosis and improper treatments.

4.1  |  Limitations

There are several limitations in this review. First, the number of cases 
in the analysis is relatively too small to consolidate the findings, and 
the heterogeneity of clinical information in the case reports or se-
ries increases the complexity of the analysis. Therefore, population- 
based retrospective studies with the application of healthcare 
databases can be conducted to clarify the results. Second, the ill-
ness status of AoSD is generally more severe than other causes of 
arthritis, causing a potential selection bias that post- vaccination 
AoSD owns more publication opportunities than other less severe 
or indolent conditions. Third, the incidence of the arthritis caused 
by different types of COVID- 19 vaccine may have bias due to the 
uneven distribution of global vaccination. Also, since there has been 
limited access for children and adolescents to COVID- 19 vaccina-
tion recently, the reports of post- vaccination inflammatory arthritis 
in those under 18 years old are still very insufficient. Fourth, insuf-
ficient descriptions of past medical history, which may potentially 
contribute to arthritis afterwards, were noted in some reports and 
may leading to more confounding factors. As Baimukhamedov and 
his collegues (2021) discussed in their article, there was a possibility 
that the patient had undiscovered indolent rheumatoid arthritis (RA) 
before COVID- 19 vaccination, which might provoke flare- up of the 
“silent” disease.26

Finally, some non- specific diagnostic terms such as reactive 
arthritis (ReA), autoimmune/inflammatory syndrome induced by 
adjuvants (ASIA), and polyarthralgia and myagia syndrome (PaMS) 
may lead to misunderstanding due to their characteristics of “ex-
clusiveness”. Previously known as Reiter's syndrome, ReA is origi-
nally defined as the asymmetric seronegative spondyloarthritis with 
preceding gastrointestinal or genitourinary infection from specific 
pathogens (e.g., Campylobactor, Shigella, Salmonella, Chlamydia, 
and Yersinia species),44 instead of the vaccines or their adjuvants. 
Although SARS- CoV- 2 and other causative agents are possible trig-
gering factors of ReA45 and there are several substances that are 
molecularly structurally similar to SARS- CoV- 2 in the vaccines, 
some physicians may take advantage of the concept of “reactive” 
and expand the clinical usage without any proven connection be-
tween them. Further, the concepts of adjuvant- induced arthritis and 

methods for clinical diagnosis require more research because one 
is unable to confirm that a patient with post- vaccination arthritis is 
directly contributed to the adjuvant. Hence, a novel diagnostic term 
such as “vaccine- induced idiopathic arthritis” may be needed for this 
type of arthritis to avoid confusion unless more published evidence 
becomes available.

5  |  CONCLUSION

This review reveals that post- vaccination polyarthritis among pa-
tients without history of autoimmune or rheumatic diseases are 
significantly more common in females and older patients. The in-
flammatory status is more pronounced in adult- onset Still's diseases 
(compared with all causes of arthritis) and polyarthritis (compared 
with oligo-  or monoarthritis). New- onset inflammatory arthritis after 
COVID- 19 vaccination can be troublesome and potentially lethal de-
spite its low incidence. In approach to patients with post- vaccination 
arthralgia, clinicians should carefully differentiate side effects in-
cluding SIRVA from inflammatory arthritis to avoid mistreatment. 
Insufficient cases and incomplete data resulting in significant bias 
in the analysis are the major limitations of this review; therefore, a 
healthcare database- based study should be conducted in the future 
to reinforce the conclusions. Lastly, although there were such seri-
ous adverse effects or other autoimmune manifestations discovered 
after COVID- 19 vaccinations, the benefits of complete vaccinations 
still substantially out weigh the potential risks because of their ex-
tremely rare incidence.
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